GSK3, snail, and adhesion molecule regulation by cyclosporine A in renal tubular cells.
Tubular cell injury and fibrosis are key features of calcineurin inhibitor nephrotoxicity, but the molecular processes involved are not fully understood. In cultured murine MCT and human kidney 2 proximal tubular cells, gene expression and protein levels were studied by real-time polymerase chain reaction, Western blot, and confocal microscopy. Protein function was evaluated by pharmacological inhibitors and confirmed by small interfering RNA (siRNA) gene targeting. In renal tubular cells, cytotoxic concentrations of cyclosporine A (CsA) inhibited both gene and protein expression of adherent and tight junction proteins (E-cadherin, ZO-1, claudin-1, and β-catenin) and increased vimentin expression, without involvement of transforming growth factor β1 or caspase activity. CsA upregulated transcriptional repressors (Snail, Slug, and Twist) of the adherent and tight junction proteins were studied. Snail siRNA targeting prevented the downregulation of E-cadherin by CsA. CsA promoted glycogen synthase kinase 3 (GSK3) phosphorylation and increased Snail half-life. The GSK3 inhibitor lithium upregulated Snail and decreased E-cadherin expression in a Snail-dependent manner. Moreover, targeting GSK3 activity by siRNA also upregulated Snail. Furthermore, GSK3 siRNA had a negative impact on CsA-induced upregulation of Snail. Tacrolimus also inhibited GSK3 and mimicked CsA responses in tubular cells. We conclude that calcineurin inhibitors may directly decrease the expression of epithelial adhesion molecules by repressing GSK3 and stabilizing Snail. This offers potential pharmacological targets for prevention of nephrotoxicity.